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ABSTRACT
Objective To summarise the effectiveness of adding
supervised exercises to conventional treatment
compared with conventional treatment alone in patients
with acute lateral ankle sprains.
Design Systematic review.
DatasourcesMedline,Embase,CochraneCentralRegister
of Controlled Trials, Cinahl, and reference screening.
Study selection Included studies were randomised
controlled trials, quasi-randomised controlled trials, or
clinicaltrials. Patientswereadolescentsor adultswithan
acute lateral ankle sprain. The treatment options were
conventional treatment alone or conventional treatment
combined with supervised exercises. Two reviewers
independentlyassessedtheriskofbias,andonereviewer
extracted data. Because of clinical heterogeneity we
analysed the data using a best evidence synthesis.
Follow-up was classified as short term (up to two weeks),
intermediate (two weeks to three months), and long term
(more than three months).
Results 11 studies were included. There was limited to
moderate evidence to suggest that the addition of
supervised exercises to conventional treatment leads to
faster and better recovery and a faster return to sport at
short term follow-up than conventional treatment alone.
In specific populations (athletes, soldiers, and patients
with severe injuries) this evidence was restricted to a
faster return to work and sport only. There was no strong
evidence of effectiveness for any of the outcome
measures. Most of the included studies had a high risk of
bias,withfewhavingadequatestatisticalpowertodetect
clinically relevant differences.
Conclusion Additional supervised exercises compared
with conventional treatment alone have some benefit for
recovery and return to sport in patients with ankle sprain,
though the evidence is limited or moderate and many
studies are subject to bias.
INTRODUCTION
Lateralligamentanklesprainsareoneofthemostcom-
monly encountered musculoskeletal injuries,
1 with up
to23000and5000occurringdailyintheUnitedStates
and the United Kingdom, respectively.
12In the Neth-
erlands about 600000 people sustain an ankle injury
each year, 120000 of which are the result of sporting
injuries,andoftheseitisestimatedthat43000patients
present for medical care.
34 Each year general practi-
tionersin the Netherlands see around125000 patients
with an ankle sprain, with an incidence of eight per
1000 patients per year.
5 A recent systematic review
evaluated the clinical course of conventionally treated
acute ankle sprains and found that at one year follow-
up 5-33% of the patients still experienced pain and
instability, 34% reported at least one re-sprain, and
15-64% reported that they had not recovered fully
from their initial injury.
6 Despite the large societal
effect of these injuries, and considering the commonly
encountered poor clinical course, the optimal treat-
ment and rehabilitation has yet to be established.
As part of a formal rehabilitation protocol, balance
training and coordination exercises could reduce pro-
prioceptive deficits, symptoms of giving way, and risk
of re-injury and improve postural control.
7-9 Different
reviews have shown that functional treatment of the
ankle (defined as the use of elastic bandage, tape,
lace-up ankle support, or semi-rigid ankle support)
resultsinaquickerreturntosportsandworkcompared
with immobilisation, that thereis no evidence that sur-
gery is better than functional treatment or immobilisa-
tion,andthatasemi-rigidanklesupportispreferableto
the use of elastic bandage or tape.
10-12
Protection of the ankle by means of functional treat-
ment is needed to avoid stress to the scar tissue in the
inflammatory phase of tissue healing. In the subse-
quent phases, the proliferative phase and the matura-
tion phase, the emphasis lies on the alignment and
strengthening of the newly formed collagen fibres.
13
Physical therapists use this knowledge about tissue
healing to construct an exercise programme.
14 The
effectiveness of supervised exercises as administered
by a physical therapist, however, is uncertain.
We carried out a systematic review to examine the
effectiveness of conventional treatment (non-surgical
treatment such as immobilisation, non-supervised
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BMJ | ONLINE FIRST | bmj.com page 1 of 11treatment involving exercise instructions, or use of
external support) combined with supervised exercises
compared with conventional treatment alone for the
rehabilitation of acute lateral ankle sprains. As the
effectiveness can differ between populations
1516 and
can depend on the type of conventional treatment
used,theseverityoftheinjury,ortheexposuretoactiv-
itiesassociatedwithahighriskfor(re-)sprains,wealso
evaluated the added value of supervised exercises in
specific populations as well as by type of conventional
treatment.
METHODS
Literature search
As starting point for our review we identified all refer-
ences included in an earlier review by van Os et al,
17
which covered the same topic with a literature search
up to March 2004. We then searched Medline,
Embase, Cochrane Central Register of Controlled
Trials, and CINAHL for March 2004 to July 2010,
using the same search strategy (see appendix 1 on
bmj.com for details).
Two reviewers (RMvR and PAJL) independently
selected the articles, initially based on the title and
abstract. For final inclusion the articles had to fulfil all
of the following criteria: the adolescent and adult par-
ticipants had to have an acute lateral ankle sprain, at
least one of the treatment options consisted of conven-
tional treatment (defined as either immobilisation,
such as in a plaster cast, non-supervised treatment
involving exercise instructions, or use of external sup-
port), at least one of the treatment options consisted of
conventional treatment combined with supervised
exercises, and the study design had to be either a ran-
domised controlled trial, quasi-randomised controlled
trial, or a controlled clinical trial. We excluded studies
of treatment after surgery or treatment of recurrent
ankle injuries or chronic instability. The help of a
native speaker was obtained for studies published in
languages other than English, German, or Dutch. A
consensus method was used to resolve disagreements.
Finally, the references of all included studies were
checked for other possibly relevant articles.
Assessment of risk of bias
Pairs of reviewers (from RMvR, JvO, and MvM) inde-
pendently assessed the risk of bias of the included stu-
dies using the Cochrane Collaboration’s tool (RMvR
assessed all studies, except the study of which he is the
first author; RMvR was not involved in any decision
regarding this trial).
18 We adapted this tool for our
review to give five domains, with 11 items in total
(see appendix on bmj.com). Each item was rated as
yes, no, or unsure. Disagreements were resolved in a
consensus meeting. Studies with six or more points
were regarded as having a low risk of bias. The inter-
pretation of the risk of bias tool was pre-tested in two
studies that focused on the effectiveness of physical
therapy in patients with low back pain.
Data extraction
One reviewer (RMvR) extracted relevant data from
the included studies. For study characteristics, he
extracted information on target population (age, sex,
setting, injury grade, sample size), treatment, outcome
measures, and duration of follow-up. Outcome mea-
sures extracted, if present, were pain, instability (feel-
ing of “giving way”), re-sprain, return to sport and
work, recovery, and functional scores. In cases of
uncertaintyabouttheextracteddatafromtheincluded
studies a second reviewer (MvM) was consulted.
The core findings in each article were expressed as
estimates, relative risks, or effect sizes, with corre-
sponding 95% confidence intervals. When possible,
thesemeasuresweredirectlyextractedfromthearticle.
For articles in which this information was not pre-
sented, we calculated these measures if enough data
were available. Outcome measures were presented
according to follow-up time and therefore grouped
into short term (within two weeks of randomisation),
intermediate(twoweekstothreemonthsoffollow-up),
and long term (more than three months of follow-up).
6
Data analysis
Ourmaincomparisonwasanyconventionaltreatment
versus conventional treatment with additional super-
vised exercises. Our secondary objective was to evalu-
ate the results of the main comparison in specific
vulnerable populations with a high risk for (re-)sprains
(such as athletes
15) or with increased risk for slower
improvement (such as those with a severe injury
16).
Finally, we classified results by type of conventional
treatment. When studies were clinically homogenous
concerning population, intervention, and outcome
measures we statistically pooled data. In cases of clin-
ical heterogeneity we analysed the data using a best
evidence synthesis.
19 This rating system consists of
four levels of scientific evidence based on the quality
ofthestudies:strongevidence—providedbygenerally
Potentially relevant articles identified
and screened for retrieval (n=2946)
Articles excluded based on title (n=2446)
Potentially relevant articles identified
and screened for retrieval (n=41)
Articles excluded (n=38):
  Did not meet inclusion criteria (n=37)
  Reporting on same data (n=1)
Articles retrieved from other sources (n=8):
  Search results review of Van Os et al17 (n=1) 
  Review of Van Os et al17 (n=7)
Articles retrieved for more detailed evaluation (n=500)
Articles included in systematic review (n=11)
Articles excluded based on abstract (n=459)
Fig 1 | Flow chart of selected articles
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trials assessed as having a low risk of bias; moderate
evidence—provided by generally consistent findings
in one randomised controlled trial assessed as having
a low risk of bias and one or more randomised con-
trolled trials assessed as having a high risk of bias or
by generally consistent findings in multiple rando-
mised controlled trials assessed as having a high risk
of bias; limited or conflicting evidence—only one ran-
domised controlled trial (either assessed as having low
orhighriskofbias)or inconsistent findingsin multiple
randomised controlled trials; and no available evi-
dence—no randomised controlled trials.
RESULTS
Literature search
Our search resulted in 2946 potentially relevant arti-
cles. From titles and abstract we identified 41 articles.
Of these, four articles met our inclusion criteria after
we reviewed the full text. Multiple publications were
found,reportingonthesamedata,forvanRijnetal.
1620
We used information from both publications for the
assessment of methodological quality and data extra-
ction but only the first or most prominent publication
for citation of these studies. We also went through the
originalsearchresultsofanearlierreviewbyvanOset
al
17 on the same topic and found one additional
article.
21 Combined with the articles already included
in the review of van Os et al,
17 we included 11 articles
(fig 1).
Assessment of risk of bias
Figure 2 shows the overall assessment of risk of bias,
andtable 1showstheassessmentinindividualstudies.
The initial agreement of the reviewers on the total
assessment of risk of bias was 80% (97 of 121 items).
Any initial disagreements were solved in a consensus
meeting. Ten studies were assessed as having a high
risk of bias,
21-30 and one study was assessed as having
a low risk of bias.
20 The most prevalent shortcomings
were found in the items about blinding (patient, care
provider, outcome assessor), allocation concealment,
and similarity of treatment groups at baseline.
Included studies
Table 2 shows the characteristics of the included stu-
dies. Conventional treatment in the included studies
consists of various treatments—namely, no treatment,
ice application, partial immobilisation (tape, brace, or
bandage), complete immobilisation (plaster cast), a
home exercise programme, instructions for early
ankle mobilisation, or a combination of these treat-
ments. Supervised exercises consist of visits from a
physical therapist in which the patient focused on
strength, mobility, and balance exercises whether or
not combined with the use of a balance or wobble
board. As the included studies were considered too
heterogeneous to perform a meta-analysis, we
refrained from pooling and performed a best evidence
synthesis(table 3).Also,thecontrastbetweenthetypes
ofconventionaltreatmentswastoosmalltoexecutean
analysisgroupedbytypeoftreatment.Forthatreason,
wedescribetheresultsofthemaincomparisonperout-
come measure but evaluated the results, when possi-
ble, by distinguishing between high risk populations.
Sixstudiesincludedavulnerablepopulationconsisting
of patients active in sports more than two hours a
week,
29 patients who sustained an ankle sprain during
Percentage
0 10 20 30 40 50 60 70 80 90 100
Adequate randomisation
Allocation concealed
Patient blinded
Care provider blinded
Outcome assessor blinded
Drop-out rate described
Intention to treat analysis
Groups similar at baseline
Co-interventions avoided
Compliance acceptable
Timing of outcome assessment similar
Yes No Unsure
Fig 2 | Assessment of risk of bias
Table 1 |Assessment of risk of bias in individual studies on treatment of ankle sprain, with scores per item
Authors
Adequate
randomi-
sation
Allocation
concealed
Blinding
Drop-out
rate
described
Intention to
treat
analysis
Groups
similar at
baseline
Co-
interventions
avoided
Compliance
acceptable
Timing of
outcome
assessment
similar
Total
score Patient
Care
provider
Outcome
assessor
Basset et al
22 Yes Unsure No No No Yes Unsure No Unsure Yes Unsure 3
Brooks et al
23 Unsure Unsure No No No No Unsure Unsure Yes Unsure Yes 2
Holme et al
24 Yes Unsure No No No Yes Yes Yes Unsure Unsure Yes 4
Hultman et al
30 No Unsure No No No No Unsure Unsure Unsure Unsure Yes 1
Karlsson et al
21 Unsure Unsure No No No Yes Unsure Unsure Unsure Unsure No 1
Nilsson
25 Unsure Unsure No No No Yes Yes Unsure No Unsure No 2
Oostendorp
26 Unsure Unsure No No No Unsure Unsure Unsure Unsure Unsure Yes 1
Reinhardt et al
27 Unsure Unsure No No No Yes Unsure Unsure Unsure Unsure Yes 2
Roycroft et al
28 Unsure Unsure No No No No Unsure Unsure Unsure Unsure Yes 1
van Rijn et al
20 Yes Yes No No No Yes Yes Unsure Unsure Yes Yes 6
Wester et al
29 Yes Unsure No No No No Unsure Unsure Yes Unsure Yes 3
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Author Study population Conventional treatment Supervised treatment
Basset et al
22 47 (of 52 enrolled) patients with acute ankle
sprain(firsttimeorrecurrent)recruitedfrom4
physical therapy clinics in middle to low
socioeconomic suburbs: 60% male; mean
(SD) age 30 (12.4); injury grade: 38% mild,
51% moderate, 11% severe; re-sprain 55%
Home based intervention programme. Small home
programme of no more than 4 simple activities. Equipment
such as strapping tape, Tubigrip for compression, Thera-
band resistance bands, and wobble boards. Treatment
booklet; information about structure of ankle, ankle
sprains,diarygrids,progresssheets,adherenceenhancing,
and 3 treatment phases: 1—acute (36-48 hours): RICE, and
activeanklemovementswithinlimitsofpain;2—mobilising
(10-14 days): mobilising and strengthening exercises, calf
and heel stretches, ankle strapping/taping; 3—
strengthening (10-14 days): Thera-band resistance,
bodyweight resistance in standing, one leg standing,
standing on wobble board, weight bearing activities, ankle
strapping
Clinic based intervention programme. Small home
programme of no more than 4 simple activities. Physical
therapist treated symptoms, and supervised activities/
exercises of 3 phase physical therapy programme: 1—acute
(36-48 hours): RICE, and active ankle movements within
limits of pain; mobilising (10-14 days): 2—mobilising and
strengthening exercises, calf and heel stretches, ankle
strapping/taping; 3—strengthening (10-14 days): Thera-
band resistance, bodyweight resistance in standing, one leg
standing, standing on wobble board, weight bearing
activities, ankle strapping
Brooks et al
23 102 (241) patients with inversion injury,with
talar tilt <15°, who attended local emergency
department, age 12-65
Treatment groups: 1—no treatment, no support or only
minimal bandage; 2—double Tubigrip support to wear
during daytime and advised to remove in bed at night; 3—
anklecompletelyimmobilisedinbelowkneeplasterofParis
cast, but patients encouraged to bear weight as soon as
possible
First day or within 48 hours of presentation: iced foot bath,
mobilisation,instructioninnormalgait.Secondorthirdvisit:
wobble board exercises. Treatment considered complete
when patient could tolerate 10 minutes on wobble board
Holme et al
24 71 (92) patients, all recreational athletes,
with ankle sprain sustained during sports
who attended local emergency department:
62%male;meanage26.5;injurygrade:30%
mild, 53% moderate, 17% severe
Information regarding early ankle mobilisation, including
strength, mobility, and balance exercises
Information regarding early ankle mobilisation, including
strength, mobility, and balance exercises, combined with
supervised group physical therapy rehabilitation (1 hour,
twice weekly): comprehensive balance exercises on both
legs, figure of eight running; standing on balance board and
catchingball,standingonoutsideoffeet,standingoninside
of feet with open and closed eyes
Hultman et al
30 65 (115) with ankle sprain who attended
emergency department: 54% male; mean
(range) age 35 (18-65)
Examination of ankle, initial weight unloading with
crutches, elastic wrap, and verbal and/or written
information from attending physician or nurse about
mobilisation and early weight bearing, followed by two
visitstophysiotherapist(6weeks,3months):earlyrangeof
motion training, weight bearing on injured ankle, balance
and strength training, instructions for home exercises
Examinationofankle, initialweight unloadingwithcrutches,
elastic wrap, and verbal and/or written information from
attending physician or nurse about mobilisation and early
weight bearing, followed by four visits to physiotherapist
(baseline, 3 weeks, 6 weeks, 3 months): early range of
motion training, weight bearing on injured ankle, balance
and strength training, instructions for home exercises
Karlsson et al
21 84(86)consecutive patients, activein sports
on recreational or competitive level, with
ligament ruptures of ankle: 66% male; mean
(range) age 22 (16-38); injury grade: 59%
moderate, 41% severe
Elastic wrapping, partial weight bearing, and crutches until
pain subsided
Functional treatment: compression pads, early weight-
bearing.Rangeofmotiontraining:dorsalandplantarflexion,
supination,proprioceptivetraining,standingononelegwith
eyes closed, walking along zig-zag lines. Strength training:
rubber cords, weight boots
Nilsson
25 118(180)patientswithinjurytolateralankle
ligaments (classified as “rupture” or “no
rupture”) within past 6 hours, who attended
local emergency department: 59% male;
mean (range) age 33.6 (15-66)
Elastic wrapping only (n=59) Elastic wrapping and cryotherapy combined with
physiotherapy starting on 5th day after injury: limbering
exercises of ankle, ultrasound treatment to lateral side of
ankle, coordination exercises, strengthening exercises of
fibularmuscles(n=59).Eachsessionlasted45minsandwas
givendailyuntilpatientwassymptomfreeorhadreceived10
treatments
Oostendorp
26 24(24)patientswithinversioninjuryofankle,
sustained during volleyball, basketball,
handball, or soccer, who attended physical
therapy practices: 67% male; mean (range)
age 22.1 (15-30)
Cryotherapy, compression bandage and minimal weight
bearing followed by 6 week tape bandage
Cryotherapy, compression bandage, and minimalweight
bearing followed by 6 week tape bandage combined with
standardisedprogressivetrainingprogram(3physicaltherapy
sessions/week, daily home exercises): stability exercises,
disturbance in balance, variation in posture, visual control),
isometric strengthening exercises, manual resistance
Reinhardt et al
27 72 (80) patients, consisting of recruits and
professional soldiers, with acute ankle
sprain: mean age 22.6
Early functional treatment: Aircast brace, non-weight
bearing, cryotherapy, elevation for 3-5 days
Early functional treatment: Aircast-brace, non-weight
bearing, cryotherapy, elevation for 3-5 days. Six physical
therapy sessions: proprioceptive training (balance board,
rough terrain), limbering exercises, strengthening exercises,
home exercises (n=47)
Roycroft et al
28 43 (98) patients with inversion injuries of
ankle who attended local emergency
department:injurygrade:47.5%mild,52.5%
moderate
WoolandelastoplastsbandageorplasterofParisbackslab,
non-weight bearing (n=37)
Immediate active treatment (RICE) and full weight bearing,
after 24hours referredtophysicaltherapy:ultrasonography,
taping, Tubigrip support, mobilisation and rehabilitation
(n=43)
van Rijn et al
20 102 (107) patients with acute lateral ankle
sprain, who attended GP or local emergency
department: 58% male; mean age 37.0;
injury grade 42% mild, 40% moderate, 4%
severe, 14% unknown
Early ankle mobilisation, home exercises, early weight
bearing, and tape, bandage, or brace (n=53)
Early ankle mobilisation, home exercises, early weight
bearing, and tape, bandage, or brace. Progressive training
programme supervised by physiotherapist (max 9 half hour
sessions, within 3 months): balance exercises, walking,
running, jumping (n=49)
Wester et al
29 48 (61) patients, active in sports >2 hour/
week,withprimaryanklesprainwhoattended
local emergency department: 60% male;
mean (SD) age 25 (7.2); injury grade:
moderate
Compression bandage for 1 week, leg elevation and
immobilisation for 2 days, avoiding activities straining
lateralligaments,andreturntosportactivitiesnotpermitted
until activities of daily living possible without pain.
Compression bandage for 1 week, leg elevation and
immobilisationfor2days,avoidingactivitiesstraininglateral
ligaments, and return to sports activities not permitted until
activities of daily living possible without pain, 12 week
training programme (15 min/day), with wobble board
RICE=rest, ice, compression, elevation.
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2426 patients active in sports at a recreational or
competitive level,
21 recruits and professional
soldiers,
27andpatientswithasevereinjury.
20Tables 4-
9 present the results of the studies per outcome mea-
sure classified by duration of follow-up.
Effectiveness of supervised exercises
Pain
Four studies described pain as an outcome measure;
three had a high risk of bias
252629 and one had a low
riskofbias.
20Painwasmeasuredwithavisualanalogue
scale
2026 or by presenting the number of patients
reporting pain.
2529 Two studies measured pain inten-
sity on several occasions (at rest, during walking, and
during sports),
2029 whereas the other studies did not
specify pain intensity. Conventional treatment was
similar in three of four studies. Oostendorp used a
more reserved policy in the first week of rehabilitation
with cryotherapy, compression bandages, and mini-
mal weight bearing,
26 whereas the other studies
promoted early ankle mobilisation or early weight
bearing. Oostendorp also assessed the effect of addi-
tional supervised exercises at intermediate follow-
up,
26whereastheotherstudiesfoundnosignificantdif-
ference between treatment groups. Therefore, the evi-
dence of effectiveness is conflicting. None of the
studies that described pain as an outcome measure
found a significant difference between treatment
groups at short term
2529 and long term
202526 follow-
up, resulting in moderate evidence of no effectiveness.
Inasubgroupofstudiesofathleteswefoundconflict-
ing evidence of effectiveness (intermediate term) and
moderate evidence of no effectiveness (short and long
term).
2629 There was also limited evidence of effective-
nessinpatientswithsevereinjuriesatintermediatefol-
low-up.
20
Instability
Five studies, four with a high risk of bias
25-2729 and one
withalow riskofbias,
20presentedinstabilityasanout-
come measure to evaluate the effectiveness of addi-
tional supervised exercises. Four studies use a
questionnaire to measure instability or the “feeling of
givingway.”
20252729Allstudiesprovidedthenumberof
patients reporting instability. Conventional treatment
was similar in three of five studies. Oostendorp
26 and
Reinhardtetal
27usedamorereservedpolicyinthefirst
week of rehabilitation by prescribing cryotherapy,
compression bandage or aircast brace, and minimal
weight bearing, whereas the other studies promoted
early ankle mobilisation or early weight bearing as
much as pain allowed.
We could not calculate relative risks from the study
of Wester et al,
29 though they reported a significant
difference in the number of patients with instability at
long term follow-up. No differences were found in the
other studies concerning instability.
202529 Therefore
the evidence for effectiveness was conflicting at long
term follow-up. None of the studies that described
instability as an outcome measure found a significant
difference between treatment groups at intermediate
follow-up,
202627 resulting in moderate evidence of no
effectiveness.
In a subgroup of studies of athletes or soldiers there
wasmoderateevidenceofnoeffectivenessin theinter-
mediateandconflictingevidenceofeffectivenessinthe
long term.
262729 There was limited evidence of effec-
tivenessin patientswithsevereinjuriesat intermediate
follow-up.
20
Re-sprain
Fivestudies,onewithalowriskofbias
20andfourwitha
high risk of bias,
24252729 reported the number of re-
sprains sustained during intermediate and long term
follow-up. In three of these studies participants were
recreationalathletes,patientswhowereactiveinsports
over two hours a week, and recruits or professional
soldiers.
242729 Conventional treatment was similar in
four of five studies. The studies of van Rijn et al,
20
Holme et al,
24 Nilsson,
25 and Wester et al
29 promoted
Table 3 |Results of best evidence synthesis from randomised controlled trials on treatment of
ankle sprain
Outcome and follow-
up* Effectiveness† (risk of bias) Best evidence synthesis
Pain
Short term No (high
25 29) Moderate evidence of no effectiveness
Intermediate Yes (high
26), no (high,
29 low
20 ) Conflicting evidence
Long term No (high,
25 26 low
20) Moderate evidence of no effectiveness
Instability
Short term — No available evidence
Intermediate No (high,
26 27 low
20) Moderate evidence of no effectiveness
Long term Yes (high
25), no (high,
26 29 low
20 ) Conflicting evidence
Recovery
Short term Yes (high
28) Limited evidence of effectiveness
Intermediate No (low
20) Limited evidence of no effectiveness
Long term No (low
20) Limited evidence of no effectiveness
Function
Short term No (high
22), yes (high
30) Conflicting evidence
Intermediate — No available evidence
Long term No (high
21) Limited evidence of no effectiveness
Re-sprain
Short term — No available evidence
Intermediate No (high
27 ,low
20) Moderate evidence of no effectiveness
Long term Yes (high
24), no (high,
25 29 low
20) Conflicting evidence
Return to work
Short term NA (high
21 25), yes (high
23 27), no (high
30) Conflicting evidence
Intermediate No (high
26) Limited evidence of no effectiveness
Long term No (high
26) Limited evidence no effectiveness
Return to sport
Short term Yes (high
21), NA (high
27) Limited evidence of effectiveness
Intermediate Yes at 6 weeks, no at 12 weeks (high
26)‡ Conflicting evidence
Long term No (high
26) Limited evidence of no effectiveness
NA=not applicable because of incomplete data.
*Short term=up to 2 weeks; intermediate=2 weeks to 3 months; long term=more than 3 months.
†Effectiveness of conventional treatment combined with supervised exercises compared with conventional
treatment alone.
‡Study measured return to sport at 6 and 12 weeks, both of which are part of intermediate term follow-up. No
differences between treatment groups found at 6 weeks, whereas significant difference in favour of supervised
exercises found at 12 weeks.
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muchaspainallowed,whereasthestudybyReinhardt
et al
27 prescribed a more preserved policy (cryo-
therapy, compression bandage, minimal weight bear-
ing).Holmeetalfoundsignificantlyfewerre-sprainsin
the group treated with early ankle mobilisation com-
bined with supervised balance exercises.
24 The other
studies found no difference between the treatment
groups regarding the number of re-sprains, resulting
in conflicting evidence for effectiveness at long term
follow-up.
202529 None of the studies showed a differ-
ence between treatment groups in the number of re-
sprains reported at intermediate follow-up. Therefore
there is moderate evidence of no effectiveness.
In a subgroup of studies in which participants were
athletesorsoldiers,therewasmoderateevidenceofno
effectiveness in the intermediate term and conflicting
evidenceforeffectivenessinthelongterm.
242729There
was also limited evidence for no effectiveness of addi-
tional supervised exercises at long term follow-up
regarding the number of re-sprains in patients with
severe injuries.
20
Recovery
Two studies described recovery as an outcome mea-
suretodeterminetheeffectivenessofadditionalsuper-
vised exercises.
2028 Recovery was measured with a
visual analogue scale
20 or by calculating the mean per-
iod in days to recovery.
28 Conventional treatment dif-
fered between studies: a wool and “elastoplasts”
(elasticated) bandage or a plaster of Paris backslab
withnon-weightbearing
28versusearlyanklemobilisa-
tion and early weight bearing with externally protec-
tion of tape, bandage, or brace.
20
We could not calculate the effect size in the study by
Roycroft et al, which had a high risk of bias.
28 Patients
receiving active treatment, however, reported a signifi-
cantly shorter recovery period than patients receiving
conservativetreatmentatshorttermfollow-up(11.9v18.
6 days). At intermediate and long term follow-up only
one study (with a low risk of bias) reported on recovery
but found no differences between treatment groups.
20
There is therefore limited evidence for effectiveness at
short term follow-up and limited evidence for no effec-
tiveness at intermediate and long term follow-up.
Van Rijn and colleagues also performed a subgroup
analysisin patients withsevere injuries.In thispopula-
tion they found limited evidence for effectiveness at
shorttermfollow-upandlimitedevidencefornoeffec-
tiveness at intermediate and long term follow-up.
Function
Three studies, all with a high risk of bias, used some
sort of functional score to evaluate the effectiveness of
additional supervised exercises.
212230 Basset et al pre-
sented the results of two functional scores: the lower
limb task questionnaire and the motor activity scale.
22
The task questionnaire consisted of two subscales: the
recreational activity scale, which measures strenuous
activities such as running, jumping and cutting, and
Table 4 |Results of individual studies with pain as outcome measure classified by duration of
follow-up
Outcome
Conventional
treatment
Supervised
treatment
Relative risk or effect size*
(95% CI)
Short term
Nillson
25
No (%) with pain at 7 days 38 (64.4) 31 (52.5) 0.82 (0.60 to 1.11)
Wester
29
No (%) with pain at 7 days:
At rest 7 (29) 12 (50) 1.71 (0.82 to 3.60)
Walking 20 (83) 20 (83) 1.00 (0.78 to 1.29)
Sports 23 (96) 23 (96) 1.00 (0.89 to 1.13)
Intermediate
Oostendorp
26
Mean (SD) pain (VAS 0-100):
At 6 weeks 25 (5) 18 (7) 1.11† (0.25 to 1.97)‡
At 12 weeks 15 (7) 9 (8) 0.77† (−0.06 to 1.60)
van Rijn
20
Mean (SD) pain (VAS 0-10) at 3 months:
At rest§ 0.4 (1.0) 0.3 (1.2) 0.14† (−0.28 to 0.56)
Walking flat§ 0.4 (1.0) 0.4 (1.3) 0.04† (−0.38 to 0.47)
Walking rough§ 1.3 (1.7) 0.8 (1.3) 0.30† (−0.13 to 0.72)
Mean (SD) pain in subgroup AFS ≤40 (severe) at 8 weeks:
At rest 1.5 (2.6) 0.5 (1.0) 0.50† (−0.03 to 1.03)
Walking flat 1.2 (1.9) 0.6 (1.2) 0.37† (−0.16 to 0.90)
Walking rough 3.1 (2.4) 1.7 (1.9) 0.64† (0.10 to 1.17)‡
Mean (SD) pain in subgroup AFS >40 (mild) at 8 weeks:
At rest 0.6 (1.5) 0.2 (0.7) 0.31† (−0.27 to 0.89)
Walking flat 0.5 (1.5) 0.3 (0.6) 0.17† (−0.41 to 0.75)
Walking rough 1.5 (2.3) 1.1 (1.7) 0.19† (−0.39 to 0.77)
Wester
29
No (%) with pain:
At rest, 6 weeks 0 (0) 1 (4) NA
At rest, 12 weeks 1 (4) 0 (0) NA
Walking, 6 weeks 5 (21) 6 (25) 1.20 (0.42 to 3.41)
Walking, 12 weeks 1 (4) 1 (4) 1.00 (0.07 to 15.08)
Sports, 6 weeks 18 (75) 18 (75) 1.00 (0.72 to 1.39)
Sports, 12 weeks 7 (29) 4 (17) 0.57 (0.19 to 1.70)
Long term
Nillson
25
No (%) with pain:
At 3-6 months 19 (32.2) 18 (30.5) 0.95 (0.56 to 1.62)
At 3 years 8 (15.7) 5 (9.4) 0.60 (0.21 to 1.72)
Oostendorp
26
Mean (SD) pain (VAS 0-100) at 24 weeks 10 (6) 6 (4) 0.76† (−0.07 to 1.59)
van Rijn
20
Mean (SD) pain (VAS 0-10) at 12 months:
At rest§ 0.3 (0.8) 0.3 (0.9) 0.02† (−0.44 to 0.48)
Walking flat§ 0.2 (0.7) 0.3 (0.9) −0.10† (−0.56 to 0.36)
Walking rough§ 0.8 (1.4) 0.9 (2.1) −0.05† (−0.51 to 0.41)
Mean (SD) pain in subgroup AFS ≤40 (severe) at 12 months:
At rest 0.4 (0.8) 0.3 (0.9) 0.12† (−0.41 to 0.64)
Walking flat 0.2 (0.7) 0.3 (1.0) −0.11† (−0.64 to 0.41)
Walking rough 1.0 (1.5) 0.9 (2.3) 0.05† (−0.47 to 0.57)
Mean (SD) pain in subgroup AFS >40 (mild):
At rest 0.1 (0.6) 0.4 (0.9) −0.39† (−0.98 to 0.19)
Walking flat 0.3 (0.8) 0.1 (0.5) 0.29† (−0.29 to 0.87)
Walking rough 0.8 (1.5) 1.0 (2.1) −0.11† (−0.69 to 0.47)
NA=not applicable; VAS=visual analogue scale; AFS=ankle function score.
*Effect size >0 indicates beneficial effects of supervised treatment; relative risk <1.0 indicates beneficial effects
of supervised treatment.
†Effect size.
‡P<0.05.
§Double publication showed known that data on pain were available at certain follow-up times; data obtained
after request to authors.
RESEARCH
page 6 of 11 BMJ | ONLINE FIRST | bmj.comthe activities of daily living scale, which measures less
demandingactivitiessuchaswalking,gettingupfroma
chair, and carrying. The motor activity scale measures
motor performance on six activities that involve run-
ning, walking, and hopping. Karlsson et al presented a
scoring scale for functional results consisting of cate-
gories such as instability, pain, swelling, stiffness,
work and sport activities, stair climbing, running, and
support.
21 Hultman et al presented the results of the
foot and ankle outcome score (FAOS), which is a 42
item questionnaire consisting of five subscales: pain,
symptoms, activities of daily living, sports and recrea-
tion function, and ankle related quality of life.
30 As
Hultman et al standardised treatment in both groups
after six weeks
30 we report the results only until that
time. In one study participants were patients who
were active in sports at a recreational or competitive
level.
21 Conventional treatment differs between the
studies: RICE (rest, ice, compression, and elevation)
followed by mobilising and strengthening exercises
22
versus elastic wrapping, partial weight bearing, and
crutches until the pain subsided.
2130
At short termfollow-up, Basset and colleagues found
no significant differences for both functional scales
between the treatment groups.
22 Though we could not
calculate effect sizes from the study of Hultman et al,
30
patientswhoreceivedearlyphysiotherapyreportedsig-
nificant improvements on all subscales of the foot and
ankle outcome score (FAOS) compared with patients
who received conventional treatment at short term fol-
low-up.Atlongtermfollow-up,Karlssonetalfoundno
difference in functional results between the two treat-
ment groups.
21 Consequently, there is conflicting evi-
dence at short term follow-up and limited evidence for
no effectiveness at long term follow-up.
ThestudyofKarlssonetal,whichistheonlystudyin
which the participants were athletes, found no differ-
ence in the number of patients with excellent func-
tional results between both treatment groups at long
term follow-up.
21 Therefore, there is limited evidence
Table 5 |Results of individual studies with instability as outcome measure classified by duration of follow-up
Outcome Conventional treatment Supervised treatment
Relative risk or effect size*
(95% CI)
Intermediate
Oostendorp
26
No (%) with fear of giving way:
At 6 weeks 8 (67) 3 (25) 0.38 (0.13 to 1.08)
At 12 weeks 5 (42) 2 (17) 0.40 (0.10 to 1.67)
Reinhardt
27
No (%) with instability at 3 months 5 (15) 2 (4) 0.28 (0.06 to 1.36)
van Rijn
20
No (%) with instability at 3 months 32 (65) 34 (64) 1.02 (0.76 to 1.36)
Mean (SD) instability (VAS 0-10) in subgroup AFS ≤40 (severe) at 8 weeks:
Walking flat 1.4 (1.6) 0.3 (0.8) 0.86† (0.31 to 1.40)‡
Walking rough 2.8 (2.1) 1.6 (1.6) 0.63† (0.10 to 1.17)‡
Mean (SD) instability (VAS 0-10) in subgroup AFS >40 (mild) at 8 weeks:
Walking flat 0.7 (1.2) 0.4 (0.9) 0.27† (−0.31 to 0.86)
Walking rough 1.6 (2.1) 1.2 (1.4) 0.22† (−0.37 to 0.80)
Long term
Nilsson
25
No (%) with instability at 3-6 months 12 (20.3) 14 (23.7) 1.17 (0.59 to 2.30)
No (%) with instability at 3 years 12 (23.5) 7 (13.2) 0.56 (0.24 to 1.31)
Oostendorp
26
No(%)withfearofgivingwayat24weeks 5 (42) 1 (8) 0.20 (0.03 to 1.47)
van Rijn
20
No (%) with instability at 12 months 26 (53) 30 (57) 1.06 (0.75 to 1.52)
Mean (SD) instability (VAS 0-10) in subgroup with AFS ≤40 (severe) at 12 months:
Walking flat 0.4 (0.8) 0.4 (1.6) 0.00† (−0.52 to 0.52)
Walking rough 1.4 (1.5) 1.4 (2.5) 0.00† (−0.52 to 0.52)
Mean (SD) instability (VAS 0-10) in subgroup with AFS >40 (mild) at 12 months:
Walking flat 0.3 (0.7) 0.5 (1.5) −0.17† (−0.75 to 0.41)
Walking rough 0.7 (1.3) 1.5 (2.6) −0.39† (−0.98 to 0.19)
Wester
29
No (%) with instability at 230 days 6 (25) 0 (0) NA
VAS=visual analogue scale; AFS=ankle function score.
*Effect size >0 indicates beneficial effects of supervised treatment; relative risk <1.0 indicates beneficial effects of supervised treatment.
†Effect size.
‡P<0.05.
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at long term follow-up in this population.
Return to work
Seven studies, all with a high risk of bias, used time to
return to work as an outcome measure to evaluate the
effectiveness of treatment.
212325-2730 In two of these we
could not calculate effect sizes because of insufficient
data.
2325 Conventional treatment differed between the
studies.ThestudiesofOostendorp,
26Reinhardtetal,
27
and Karlsson et al
21 prescribed a more reserved policy
(cryotherapy, compression bandage, minimal weight
bearing until pain subsided). The studies by Nilsson
25
andHultmanetal
30promotedearlyanklemobilisation
orearlyweightbearingasmuchaspainallowed.Inthe
studyofHultmanetal
30thistreatmentwasfollowedby
two visits to the physiotherapist at six weeks and three
months’ follow-up. Brooks et al
23 divided conven-
tional treatment into three groups: no treatment or
minimal bandaging; elasticated bandaging (Tubigrip);
andcompleteimmobilisationinabelowthekneeplas-
ter of Paris cast.
Three studies included more specific study popula-
tions: patients who were active in sports at a recrea-
tional or competitive level
2126 and recruits or
professional soldiers.
27 Reinhardt et al
27 and Karlsson
et al
21 showed a faster return to work or activity in
patients who received early functional treatment and
supervised balance and strengthening exercises com-
pared with patients who received conventional
treatmentatshorttermfollow-up.Hultmanandcollea-
gues, however, found no differences between treat-
ment groups at short term follow-up concerning
return to work.
30 One study evaluated time to return
to work at intermediate and long term follow-up but
did not find any difference between treatment
groups.
26 There is therefore conflicting evidence for
effectiveness of supervised exercises at short term fol-
low-up in reducing the time to return to work and lim-
ited evidence of no effectiveness at intermediate and
long term follow-up.
Return to sport
Threestudies,allwithahighriskofbias,includedtime
to returnto sportas anoutcome measure.
212627All stu-
dies included a more active population—athletes and
soldiers—who were more likely to sustain an ankle
sprain. Conventional treatment was similar in the
three studies. All used a more reserved policy in the
firstweekofrehabilitationbyprescribingcryotherapy,
compression bandages or aircast brace, and minimal
weight bearing (with or without crutches).
At short term follow-up, Karlsson and colleagues
reported that patients who received functional treat-
ment, range of motion, and proprioceptive training
returned earlier to sports activity than patients who
receivedconventionaltreatment.
21Wecouldnot calcu-
late effect sizes for short term follow-up from the study
ofReinhardtetalbecauseofincompletedata.
27Thereis
therefore limited evidence for the effectiveness of addi-
tional supervised exercises at short term follow-up in
shortening the time to return to sport. Though the
study by Oostendorp found a significant difference
between treatmentgroups at 12 weeks’ follow-up (inter
mediate), it failed to show differences at six weeks and
24 weeks.
26 There is therefore conflicting evidence for
the effectiveness at intermediate follow-up and limited
evidence for no effectiveness at long term follow-up.
DISCUSSION
In this systematic review of treatment of patients who
sustained an acute lateral ligament ankle sprain we
found only moderate or limited evidence in favour of
addingsupervisedexercisestoconventionaltreatment
compared with conventional treatment alone, accord-
ing to the outcome measures of recovery and return to
sport at short term follow-up. There was no strong evi-
dence for effectiveness of additional supervised exer-
cises for any of the outcome measures.
The evidence for effectiveness of additional super-
v i s e de x e r c i s e si sb a s e do nal i m i t e dn u m b e ro fs t u d i e s
(n=11), with a maximum of five studies per outcome
measure. In these studies conventional treatment was
defined as no treatment, ice application, partial or com-
plete immobilisation, home exercise programme,
instructions for early ankle mobilisation, or a combina-
tionofthesetreatments.Astheeffectivenessofadditional
supervised exercises could depend on the type of con-
ventional treatment, we planned to present the results
classified by type. We were unable to do this, however,
because of the limited number of studies included and
the different types of conventional treatment.
Table 6 |Results of individual studies with re-sprain as outcome measure classified by
duration of follow-up
Outcome
Conventional
treatment
Supervised
treatment Relative risk* (95% CI)
Intermediate term
Reinhardt
27
No (%) with re-sprain at 3 months 4 (12) 1 (2) 0.18 (0.02 to 1.55)
Van Rijn
20
No (%) with re-sprain:
At 3 months 14 (27) 10 (23) 0.86 (0.43 to 1.75)
In subgroup AFS ≤40 (severe) at 8 weeks 10 (36) 6 (21) 0.60 (0.25 to 1.43)
In subgroup AFS >40 (mild) at 8 weeks 2 (8) 7 (33) 4.14 (0.97 to 17.95)
Long term
Holme
24
No (%) with re-sprain at 12 months 11 (28.9) 2 (6.9) 0.24 (0.06 to 0.99)†
Nilsson
25
No (%) with re-sprain
At 3-6 months 5 (9) 6 (10) 1.20 (0.39 to 3.72)
At 3 years 9 (18) 9 (17) 0.96 (0.42 to 2.23)
Van Rijn
20
No (%) with re-sprain at 12 months:
Total 16 (31) 13 (29) 0.94 (0.51 to 1.73)
In subgroup AFS≤40 (severe) 12 (43) 9 (32) 0.75 (0.38 to 1.49)
In subgroup AFS>40 (mild) 5 (20) 8 (38) 1.90 (0.73 to 4.95)
Wester
29
No (%) with re-sprain at 230 days 13 (54) 6 (25) 0.46 (0.21 to 1.01)
AFS=ankle function score.
*Relative risk <1.0 indicates beneficial effects of supervised treatment.
†P<0.05.
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quitesimilarandconsistedofvisitstothephysicalther-
apy department, during which rehabilitation focused
on strength, mobility, and balance exercises, with or
withoutthe useof a balanceboard. Thenumberof vis-
its and the duration of treatment during follow-up,
however, differed between studies, and included a
maximum of nine half hour sessions within three
months, a 12 week training programme, a six week
trainingprogrammewiththreesessionsaweek,amax-
imum of 10 sessions of 45 minutes, and a three phase
training programme in 14 days.
In addition, studies were heterogeneous regarding
the study populations, outcome assessment, and fol-
low-up time. Most of the studies, except one, were
assessed as having a high risk of bias. We therefore
refrained from undertaking statistical pooling of the
results of the individual studies and conducted a best
evidence synthesis.
Risk of bias
The assessment of risk of bias resulted in 10 of the 11
studies being assessed as having high risk of bias. The
threshold to differentiate between low and high risk of
bias studies was based on a methodological study of
van Tulder et al,
31 in which they assessed the validity
of the Cochrane Collaboration’s tool for assessing risk
ofbiasintrialsofinterventionsforbackpain.Athresh-
old of 50% or less was associated with bias; therefore
weconsideredstudieswithsixormorepointsashaving
a low risk of bias.
Critical items in the risk of bias assessment were the
items on blinding (items 3, 4, and 5), allocation con-
cealment (item 2), and similarity of treatment groups
at baseline (item 8). None of the studies scored posi-
tively on the items of blinding, probably because of
the difficulty of blinding of patients or care providers
in physical therapy. Also, in all studies the patient was
the outcome assessor so that when patients were not
blinded for the intervention, the item on blinding of
outcome assessor was automatically scored as nega-
tive. Of the 11 studies, 10 were classed as unclear on
the items concerning allocation concealment and nine
on similarity of treatment groups at baseline. These
studies are therefore more susceptible to selection
bias, and, as a consequence, this will affect the gener-
alisability of our results. A critical note concerning the
risk of bias assessment is that disagreements were
resolvedinaconsensusmeetingbetweentheassessors.
For more transparency and objectivity it might have
been better to consult a third reviewer.
Limitations
Althoughweconsideredonlysignificantdifferencesin
theindividualstudiesfortheevaluationoftheevidence
fortheeffectivenessofadditionalsupervisedexercises,
there were non-significant differences in favour of the
supervised treatment. In these studies, significant dif-
ferences could be easily missed because of low power
(smallnumberofpatients);10studiesdidnotprovidea
poweranalysis.Forexample,thestudyofWesteretal
29
included only 48 patients and found no difference
between treatment groups concerning the number of
reported re-sprains. This resulted in a relative risk of
0.46 with a 95% confidence interval of 0.21 to 1.01,
implying that there is an effect in favour of additional
supervised exercises that could become significant if
thisstudywasconductedwithenoughpowerinalarger
population. To confirm such an effect the sample size
should be almost doubled. Furthermore, van Rijn and
colleagues performed a subgroup analysis of a rando-
misedtrial,distinguishingbetweenpatientswithamild
and a severe sprain based on the ankle function
score.
1620 In patients with severe injuries, they found
significant differences in favour of the group who
received supervised exercises in addition to usual
care. This subgroup analysis, however, was explora-
tive and not predefined. Also, because of the
Table 7 |Results of individual studies with recovery as outcome measure classified by
duration of follow-up
Outcome
Conventional
treatment
Supervised
treatment
Effect size*
(95% CI)
Short term
Roycroft
28
Mean recovery period (days) 18.6 11.9 NA
Intermediate term
van Rijn
20
Mean (SD) recovery (VAS 0-10):
At 3 months 7.8 (2.4) 8.2 (2.4) 0.17 (−0.22 to 0.55)
In subgroup AFS ≤40 (severe) at 8 weeks 6.6 (2.0) 7.2 (2.1) 0.29 (−0.24 to 0.82)
In subgroup AFS >40 (mild) at 8 weeks 7.7 (2.3) 7.0 (2.9) −0.27 (−0.85 to 0.32)
Long term
van Rijn
20
Mean (SD) recovery (VAS 0-10):
At 12 months 8.6 (1.9) 8.3 (2.8) −0.13 (−0.51 to 0.26)
In subgroup AFS ≤40 (severe) at 12 months 8.7 (1.6) 8.4 (2.4) −0.15 (−0.67 to 0.38)
In subgroup AFS >40 (mild) at 12 months 8.7 (2.1) 9.2 (1.9) 0.24 (−0.34 to 0.83)
VAS=visual analogue scale; AFS=ankle function score.
*Effect size >0 indicates beneficial effects of supervised treatment.
Table 8 |Results of individual studies with function as outcome measure classified by
duration of follow-up
Outcome
Conventional
treatment
Supervised
treatment
Effectsizeorrelativerisk*
(95% CI)
Short term
Basset
22
Mean (SD) scores at 10-14 days:
LLTQ recreational 8.2 (7.2) 12.0 (10.1) −0.43† (−1.02 to 0.17)
LLTQ ADL 1.8 (3.9) 2.3 (3.6) −0.13† (−0.72 to 0.46)
Motor activity scale 5.7 (1.1) 5.1 (1.3) 0.49† (−0.11 to 1.09)
Hultman
30
FAOS at 6 weeks NA NA NA
Long term
Karlsson
21
No(%)withexcellentresultsat
12/24 months
34 (87) 41 (91) 0.78 (0.23 to 2.70)
NA=not applicable; LLTQ=lower limb task questionnaire; ADL=activities of daily living, FAOS=foot and ankle
outcome score.
*Effect size >0 indicates beneficial effects of supervised treatment; relative risk <1.0 indicates beneficial effects
of supervised treatment.
†Effect size.
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became relatively small, resulting in low power.
Comparison with existing literature
Thelimitedevidencefoundfortheeffectivenessofaddi-
tional supervised exercises in our review corresponds
with findings in studies comparing functional treatment
with surgery or immobilisation, or both. In 1965, Free-
man showed that external protection combined with
mobilisation resulted in a shorter mean time to resolu-
tion of symptoms compared with immobilisation and
surgery after rupture of the lateral ligament of the
ankle.
32 Recently, Bleakley and colleagues showed that
early therapeutic exercises during the first week after an
ankle sprain improved ankle function compared with
the current best treatment available (applying ice and
compression).
33 Kannus and Renstrom concluded that
functional treatment, including protection by tape, ban-
dage, or brace, early weight bearing, range of motion
(ROM) exercises, and neuromuscular training resulted
inthequickestrecoverytofullrangeofmotionandfaster
return to work and physical activity after a grade III
a n k l es p r a i nc o m p a r e dw i t hs u r g e r yo r
immobilisation.
2Theyfoundnodifferencesforoutcome
measures like instability, pain, and swelling. In a more
recent review, Kerkhoffs et al showed that functional
treatment, which includes elasticatedbandages, softcast,
tape, or orthosis with associated coordination training,
resultedinimprovedoutcomescomparedwithimmobi-
lisation alone.
10 However, they did not differentiate
between supervised and non-supervised treatment as in
our present review.
Theeffectivenessofadditionalsupervisedexercisesin
amorespecificpopulationwasrestrictedtomoderateor
limited evidence concerning the outcomes of return to
work and return to sport. There were indications from
theindividualstudiesincludedthatmorespecificgroups
of patients might benefit to a greater extent from partici-
pation in an additional supervised exercise programme.
Oostendorp reported significantly less pain at six week
follow-up in favour of the supervised exercise group in
participantswhosustainedtheiranklesprainduringvol-
leyball, basketball, handball, or soccer.
26 In the study by
Holme and colleagues, patients who sustained their
anklesprainduringsportsandreceivedsupervisedtreat-
mentreportedsignificantlyfewerre-sprainsat12month
follow-up compared with the conventional treatment
group.
24 Furthermore, in the study of van Rijn and col-
leagues,patientswitha severeinjury whoreceivedaddi-
tional supervised exercises showed significantly less
instability at eight week follow-up compared with the
conventional treatment group.
20 More high quality ran-
domised controlled trials are needed to evaluate the
effectiveness of additional supervised exercises in more
defined subgroups such as athletes and patients with
severe injuries.
Conclusions
Inconclusion,wefoundmoderateorlimitedevidenceof
effectivenessinfavourofadditionalsupervisedexercises
comparedwithconventionaltreatmentalone,according
totheoutcomemeasuresofrecoveryandreturntosport
atshorttermfollow-up.Wedidnotfindstrongevidence
for any of the outcome measures. In a more specific
population—athletes and soldiers—there was limited to
moderateevidencethatsupervisedtreatmentleadstoan
earlierreturntoworkandreturntosports.Furthermore,
therewaslimitedevidencefortheeffectivenessofsuper-
vised treatment in addition to conventional treatment in
patients with severe injuries. There were, however, only
a few studies, most were assessed as having high risk of
bias, and most were lacking power. High quality rando-
mised controlled trials, concentrating on the effective-
ness of additional supervised treatment in specific
study populations such as athletes and patients with
severe injuries, are required.
Table 9 |Results of individual studies with return to work and sport as outcome measure
classified by duration of follow-up
Outcome
Conventional
treatment
Supervised
treatment
Effectsizeorrelativerisk*
(95% CI)
Short term
Brooks
23
No of days off work 5.1/7.5/
14.0†
6.0 NA
Hultman
30
Mean (SD) No of days off work 6.1 (7.4) 4.6 (6.1) 0.22‡ (−0.34 to 0.77)
Karlsson
21
Mean (SD) No of days of sick 10.2 (6.8) 5.6 (4.2) 0.82‡ (0.37 to 1.27)§
Nilsson
25
Mean No of days of sick leave 12.7 11.5 NA
Reinhardt
27
Mean (SD) days before return to work 8.7 (3.1) 5.7 (3.1) 0.96† (0.49 to 1.43)§
Intermediate
Oostendorp
26
No (%) who had returned to work:
At 6 weeks 10 (85) 10 (86) 1.00 (0.70 to 1.43)
At 12 weeks 11 (88) 11 (91) 1.00 (0.79 to 1.27)
Long term
Oostendorp
26
No (%) who returned to work at 24 weeks 11 (91) 11 (94) 1.00 (0.79 to 1.27)
Short term
Karlsson
21
Mean (SD) No of days before return to sports
activity
19.2 (9.5) 9.6 (4.8) 1.29† (0.82 to 1.76)§
Reinhardt
27
Days before return to sports 13.8 11.7 NA
Intermediate
Oostendorp
26
No (%) who returned to sports training:
At 6 weeks 7 (62) 4 (30) 0.57 (0.22 to 1.45)
At 12 weeks 11 (88) 5 (43) 0.45 (0.23 to 0.91)§
Long term
Oostendorp
26
No (%) who returned to sports training at
24 weeks
11 (96) 9 (74) 0.82 (0.57 to 1.18)
*Effect size >0 indicates beneficial effects of supervised treatment; relative risk <1.0 indicates beneficial effects
of supervised treatment.
†In conventional treatment groups: no treatment, no support, or only minimal bandaging/double Tubigrip worn
during day/complete immobilisation of ankle in below knee cast, weight bearing encouraged as soon as
possible (see table 2).
‡Effect size.
§P<0.05.
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WHAT IS ALREADY KNOWN ON THIS TOPIC
Lateral ligament ankle sprains are one of the most commonly encountered musculoskeletal
injuries
Balance training and coordination exercises could reduce proprioceptive deficits, symptoms
of giving way, and risk of re-injury and improve postural control
WHAT THIS STUDY ADDS
There is moderate or limited evidence of effectiveness in favour of additional supervised
exercises compared with conventional treatment alone, according to the outcome measures
of recovery and return to sport at short term follow-up
There was no strong evidence of effectiveness for any of the outcome measures
In more specific populations, such as athletes and soldiers, there was limited to moderate
evidence of effectiveness
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